Single grains of Al«Si2Cu»CO2p with a decaprismatic morphology were grown by the Bridgman method and studied by transmission electron microscopy and x-ray diffraction. Although the diffraction patterns of these grains superficially resemble that of a decagonal quasicrystal, a closer inspection reveals that they are composed of tenfold twins of a one-dimensional quasicrystal along with small domains of three crystalline approximant phases.
I. INTRODUCTION Since the discovery of an icosahedral quasicrystal in an Al-Mn alloy, ' a great deal of research has been carried out to study the formation, physical properties, and crystallography of quasicrystals.
Quasicrystals with eightfold, tenfold, and twelvefold rotational symmetry have also been described. These quasicrystals differ from the icosahedral phase in that they are quasiperiodic in a plane and periodic along the third direction perpendicular to the plane. One-dimensional "Fibonacci"-lattice Fig. 3(b) , the predicted shifts in the x-ray-diffraction peak positions result in a significantly better match with experiment.
Small regions of at least three crystalline approximants marked as C1, C2, and C3 in Fig. 5 Here we find that the triangular spots may be quantitatively accounted for by the presence of twinned onedimensional quasicrystals.
The one-dimensional quasicrystal in this alloy may be directly obtained from the decagonal phase alloy through the appropriately defined anisotropic linear phason strain (the tensor M described above), as originally proposed by Zhang and Kuo. ' We also point out that the other crystalline phases in this sample (C 1, C2, and C3) can also be related to the decagonal phase upon application of the appropriate phason strain tensor, since they are periodic approximants to the decagonal phase. Indeed it appears that the one-dimensional quasicrystal in Al-Si-Cu-Co may be an intermediate phase that provides a link between the decagonal quasicrystal and periodic crysta11ine phases.
